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US-PAT-NO: 5401764 

DOCUMENT- IDENTIFIER: US 54 01764 A 

TITLE: Benzimidazole derivative compositions and medical use thereof 
DATE-ISSUED: March 28, 1995 

INVENTOR- INFORMATION : 

NAME CITY STATE ZIP CODE COUNTRY 

Naka; Takehiko Kobe N/A N/A JPX 

Nishikawa; Kohei Kyoto N/A N/A JPX 

US-CL-CURRENT: 514/381; 548/253 



1- Acetoxyethyl 

2- ethoxy-l- [ [2 ' - (lH-tetrazol-5-yl) biphenyl-4-yl] methyl] benzimidazole- 7 -car 
boxylate or a pharmaceutically acceptable salt thereof has potent angiotensin II 
antagonistic activity and antihypertensive activity, thus being useful as 
therapeutic agents for treating circulatory system diseases such as hypertensive 
diseases, heart diseases (e.g. hypercardia, heart failure, cardiac infarction, 
etc.), strokes, cerebral apoplexy, nephritis, etc, 
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DATE- ISSUED: February 14, 1995 



INVENTOR- INFORMATION : 
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Naka; Takehiko 
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ABSTRACT : 

Fused heterocyclic compounds of the formula (I) : ##STR1## wherein R.sup.l is an 
optionally substituted hydrocarbon residue which may be attached through a hetero 
atom; R.sup.2 is a group capable of forming an anion or a group convertible 
thereinto; R.sup.3 is an optionally substituted aromatic hydrocarbon or 
heterocyclic residue which contains at least one hetero atom; X is a direct bond 
or a spacer having an atomic length of two or less between the R.sup.3 group and 
the ring W group; W is an optionally substituted aromatic hydrocarbon or 
heterocyclic residue which contains at least one hereto atom; a,c and d are 
independently selected from the group consisting of one or two optionally 
substituted carbon atoms and one or two optionally substituted hetero atoms; b and 
e are independently selected from the group consisting of one optionally 
substituted carbon atom and one optionally substituted nitrogen atom wherein one 
of b or e must be nitrogen; the dotted line is a bond to form one double bond; n 
is an integer of 1 or 2 and when a, which is an optionally substituted carbon 
atom, is taken together with R.sup.l, the following group: ##STR2## may form a 
ring group; provided that when ##STR3## is a benzimidazole , 

thieno[3,4-d] imidazole, or thieno [2 , 3 -d] imidazole ring, at least one of the group: 
##STR4## and R.sup.3 is an optionally substituted heterocyclic residue; and the 
pharmaceutical^ acceptable salts thereof, have potent angiotensin II antagonistic 
activity and antihypertensive activity, thus being useful as therapeutic agents 
for treating circulatory system diseases such as hypertensive diseases, heart 
diseases (e.g. hypercardia, heart failure, cardiac infarction, etc.), strokes, 
cerebral apoplexy, nephritis, etc. 
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US -CL- CURRENT: 514/300; 514/80, 544/236/ 544/277, 544/350, 546/118, 546/121, 
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ABSTRACT : 

Imidazo [1 , 2-a] pyridines of the formula ##STR1## wherein R.sub.a to R.sub.e are as 
defined herein, the enantiomers and the salts thereof, which are useful as 
angiotensin antagonists and for treating conditions treatable with angiotensin 
antagonists . 

12 Claims, 0 Drawing figures Exemplary Claim Number: 1 
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US-PAT-NO: 5250554 

DOCUMENT- IDENTIFIER : US 5250554 A 

TITLE: Benzimidazole derivatives useful as angiotensin II inhibitors 

DATE-ISSUED: October 5, 1993 
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Naka; Takehiko Kobe N/A N/A JPX 
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Novel imidazole derivatives of the formula (I): ##STR1## wherein R.sup.l is an 
optionally substituted alkyl group, R . sup . 2 and R . sup . 3 are independently a grou] 
capable of forming an anion or a group which can be changed thereinto, ring A is 
benzene ring optionally having, besides the group shown by R . sup . 2 , further 
substituents, and X shows linkage of phenylene group and phenyl group directly o: 
through a spacer whose atomic length is not more than 2 and a salt thereof, show 
antagonistic actions to angiotensin II, thus being useful as therapeutics for 
cardiovascular diseases. 
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US- CL- CURRENT: 514 /34J); 546 / 268 .4 
ABSTRACT : 



Compounds are disclosed having the formula: ##STR1## The compounds of the 
invention are angiotensin II receptor antagonists. 
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□ 58. Document ID: US 5196444 A 

L2: Entry 58 of 69 File: USPT Mar 23, 1993 

US-PAT-NO: 5196444 

DOCUMENT- IDENTIFIER: US 5196444 A 
TITLE: 1 - (cyclohexyloxycarbonyloxy ) ethyl 

2-ethoxy-l- [ [2 1 - ( 1H- tetrazol- 5-yl) biphenyl-4 -yl] methyl] benzimidazole-7-c 
arboxylate and compositions and methods of pharmaceutical use thereof 

DATE- ISSUED: March 23, 1993 
INVENTOR- INFORMATION : 

NAME CITY STATE ZIP CODE COUNTRY 

Naka; Takehiko Kobe N/A N/A JPX 

Nishikawa; Kohei Kyoto N/A N/A JPX 

Kato; Takeshi Higashiosaka N/A N/A JPX 

US - CL- CURRENT : 514/381; 548/252, 548/253 
ABSTRACT : 

1- (C yclohexyloxycarbonyloxy ) ethyl 

2- ethoxy-l- [ [2 ' - ( lH-tetrazol- 5-yl) biphenyl-4 -yl] methyl] benzimidazole-7-car 
boxylate or a pharmaceut ically acceptable salt thereof has potent angiotensin II 
antihypertensive activity, thus being useful as therapeutic agents for treating 
circulatory system diseases such as hypertensive diseases, heart diseases (e.g. 
hypercardia, heart failure, cardiac infarction, etc.), strokes, cerebral apoplexy, 
nephritis, etc. 

9 Claims, 3 Drawing figures Exemplary Claim Number: 1 
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TITLE: Benzimidazole derivatives and their use 

DATE-ISSUED: July 7 , 1992 
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Kobe N/A 
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US -CL- CURRENT: 514/381; 548/253 
ABSTRACT : 

Novel imidazole derivatives of the formula (I): ##STR1## wherein R.sup 1 is an 
optlonaUy substituted alkyl group, R.sup. 2 and R . sup . 3 are independently a group 
capable of forming an anion or a group which can be changed thereinto, ring A is a 
benzene ring optionally having, besides the group shown by R.sup. 2, further 
substituent!, and X shows linkage of phenylene group and phenyl group directly or 
through a spacer whose atomic length is not more than 2 and a salt thereof show 
antagonistic actions to angiotensin II, thus being useful as therapeutics for 
cardiovascular diseases. 

8 Claims, 0 Drawing figures Exemplary Claim Number: 1 
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PUB-NO: JP407002667A 

DOCUMENT- IDENTIFIER: JP 07002667 A 

TITLE: AGENT FOR PREVENTION AND TREATMENT OF RENAL DISEASE 
PUBN-DATE: January 6, 199 5 



INVENTOR- INFORMATION : 
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US -CL- CURRENT: 280/ 801 , 1 

INT-CL (IPC): A61K 31/415; A61K 31/415; A61K 31/415; C07D 403/10; C07D 413/10; 
C07D 417/10 

ABSTRACT : 

PURPOSE: To obtain an agent for the prevention or treatment of diabetic 
nephropathy or glomerular nephritis by using a compound having angiotensin II 
antagonistic action as an active component. 

CONSTITUTION: A compound of formula (Rl is H or hydrocarbon residue; R2 is 
carboxyl; R3 is anion- forming group, etc.; X shows the bonded state of phenylene 
and phenyl; (n) is 1 or 2; ring A is R2 or benzene ring; Y is bond, 0, S(0)n, 
etc.; (m) is 0-2) or its salt is used as an active component. The compound of 
formula is e.g. U) -1 - (cyclohexyloxycarbonyloxy ) ethyl-2-ethoxy-l- [ [2 ' - (1 
H-tetrazol-5-yl)biphenyl-4-yl] methyl] - lH-benzimidazole-7-carboxylate . The compound 
of formula has low toxicity and is safely usable. The daily dose of the compound 
is 0.01-50 mg for parenteral administration and 0.01-150 mg for peroral 
administration . 

COPYRIGHT: (C) 1995, JPO 
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PUB-NO: JP406305965A 

DOCUMENT- IDENTIFIER: JP 063 05965 A 

TITLE: PREVENTING OR THERAPEUTIC AGENT FOR VIRAL DISEASE 
PUBN-DATE: November 1, 1994 
INVENTOR- INFORMATION : 

NAME COUNTRY 
MATSUMORI , AKIRA 

INT-CL (IPC) : A61K 31/415; A61K 31/435; C07D 235/06; C07D 235/26; C07D 235/28; 
C07D 403/10; C07D 413/10; C07D 417/10; C07D 495/04 



PURPOSE: To obtain the therapeutic agent, containing a compound having 
antagonistic action on angiotensin II as an active ingredient without any 
toxicity, excellent in therapeutic effects and useful for viral hepatitis, 
influenza, etc. 

CONSTITUTION: The objective preventing or therapeutic agent contains a compound, 
expressed by the formula [ring W is ( substituted) nitrogen-containing heterocyclic 
ring residue; R3 is group, etc., capable of forming anion; X is bond binding 
phenylene directly or through a spacer of ≤2 atomic chains to phenyl; (n) is 1 
or 2] and having antagonistic action on angiotensin II such as 
(+) -1 - (cyclohexyloxycarbonyloxy ) ethyl 
2-ethoxy-l- [ [2 ' - ( 1H- 1 etrazol- 5-yl ) biphenyl -4 - 

yl] methyl] - lH-benzimidazole-7-carboxylate as an active ingredient. Furthermore, 
the daily dose of the active ingredient is preferably within the range of 0.5-20mg 
for an adult in the case of oral administration. 

COPYRIGHT: (C) 19 94, JPO 
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PUB-NO: EP000720982A1 

DOCUMENT- IDENTIFIER: EP 720982 Al 

TITLE: Benzimidazole derivatives, their production and use and use as angiotensin 
II antagonists 

PUBN-DATE: July 10, 1996 

INVENTOR- INFORMATION : 

NAME COUNTRY 
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NISHIKAWA, KOHEI 

KATO, TAKESHI JP 
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EUR-CL (EPC) : C07D235/26; C07D235/28, C07D235/30 , C07D403/10 , C07D405/14 



Benzimidazole derivatives of the formula (I) : wherein the ring A is a benzene ring 
which may optionally contain substitution in addition to the R* group and R<1>, 
R<2>, X, R ' , Y and n are defined as in claim 1; with the exclusion of 
2-ethoxy-l- 2 ' - ( lH-tetrazol- 5-yl) biphenyl -4 -yl methyl -benzimidazole-7-ca 
rboxylic acid and 1 - (cyclohexyloxycarbonyloxy ) ethyl 

2-ethoxy-l- 2 ' - ( 1H- tetrazol- 5-yl ) biphenyl -4 -yl methyl benzimidazole-7-car 
boxylate; and the pharmaceutical^ acceptable salts thereof, have potent 
angiotensin @ ® antagonistic activity and antihypertensive activity, thus being 
useful as therapeutic agents for treating circulatory system diseases such as 
hypertensive diseases, heart diseases (e.g. hypercardia, heart failure, cardiac 
infarction, etc.), strokes, cerebral apoplexy, nephritis, etc. 
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DERWENT- ACC-NO : 2001-015915 
DERWENT-WEEK : 2 00111 

COPYRIGHT 2 001 DERWENT INFORMATION LTD 

TITLE: Use of angiotensin II antagonists for treating or preventing simplex 
retinopathy or preprolif erative retinopathy 

INVENTOR : IKED A, H; NAGISA, Y ; NAKAGAWA, S 

PRIORITY-DATA: 1999 JP- 01214 98 (April 28, 1999) 



PATENT -FAMILY : 
PUB -NO 

AU 200041434 A 
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JP 2001010975 A 



PUB -DATE 

November 17, 2000 
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January 16, 2001 
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PAGES 
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MAIN-IPC 
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INT-CL (IPC): A61K 31/41; A61K 31/4178; A61K 31/4184; A61K 31/4245; A61K 45/00; 
A61P 27/02 

ABSTRACTED- PUB-NO: WO 200066161A 
BASIC- ABSTRACT: 

NOVELTY - Use of an angiotensin II antagonist or its prodrug or salt is claimed 
for treating or preventing simplex retinopathy or preprolif erative retinopathy. 

ACTIVITY - Ophthalmological . In tests on diabetic rats 

( + /-) -1 - (cvclohexyloxycarbonyloxy ) ethyl -2 -ethoxy- 1- ( (2 1 - (1H- tetrazol-5-yl- 
) biphenyl-4-yl) methyl) - lH-benzimidazole-7-carboxylate at 3 mg/day orally 
significantly (p less than 0.01) reduced retinal VEGF mRNA weight ratio compared 
to a control . 

MECHANISM OF ACTION - Angiotensin- II antagonist. 

USE - As angiotensin II antagonists for treating or preventing simplex retinopathy 
or preprolif erative retinopathy 
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ABSTRACTED -PUB -NO: US 5 9 58 96 1A 
BASIC- ABSTRACT : 

NOVELTY - Composition for the treatment of angiotensin II mediated diseases 
comprising a benzimidazole derivative (I) and hydrochlorothiazide or manidipine 
hydrochloride, is new. 

DETAILED DESCRIPTION - Composition for the treatment of angiotensin II mediated 
diseases comprises a benzimidazole derivative of formula (I) or its salt in 
combination with hydrochlorothiazide or manidipine hydrochloride. 

Rl = H or optionally substituted hydrocarbon; 

R2 - optionally esterified carboxyl group; 

R3 = R3 * or a group which is convertible to R3 ' ; 

R3 ' = a group which is capable of forming an anion; 

X = covalent bond or a spacer having a linear chain of 1-2 atoms; 

Ql = CH2 or CH2CH2; 

Al, A2 = optional subst i tuent s ; 

Y ' = 0, S(0)m, N(R4) or a bond; 

m = 0 - 2 ; and 

R4 = H or optionally substituted alkyl . 

ACTIVITY - Hypotensive; cardiant; antidiabetic; nephrotropic ; 

antiarteriosclerotic; dermatological ; nootropic; neuroprotective; antidepressant ; 
tranquilizer; neuroleptic; ophthalmological . 

Male spontaneously hypertensive rats were given ( plus or minus 
) -l - (cyclohexyloxycarbonyloxy ) ethyl-2-ethoxy- 1- ( (2 ■ - (1H- tetrazol-5-yl) bip- 
henyl-4-yl) methyl) - lH-benzimidazole-7-carboxylate {I') (0.1 or 1 mg/kg orally) 
and/or hydrochlorothiazide (HCT; 10 mg/kg orally) once a day for 2 weeks. On the 
days 1, 7 and 14 at 5 hours after administration, blood pressure was measured. 
Blood pressure (mmHg) before administration and on days 1, 7 and 14 was 186, 178, 
177 and 181 respectively for HCT, 183, 161, 155 and 162 186, 153, 138 and 135 
respectively for 1 mg/kg (I 1 ), 186, 137, 129 and 139 respectively for HCT +0.1 
mg/kg (I'), and 187, 132, 106 and 108 respectively for HCT + 1 mg/kg (I'). These 
results show that HCT alone had no antihypertensive activity, (I 1 ) produced dose 
dependent antihypertensive activity and when used in combination HCT enhanced the 
activity of (I ' ) . 

MECHANISM OF ACTION - Angiotensin II antagonist; calcium antagonist; diuretic. 

USE - The composition is used for the treatment of hypertension (claimed) , cardiac 
insufficiency, ischaemic peripheral circulation disturbances, myocardial 
ischaemia, vein insufficiency, progressive cardiac insufficiency after myocardial 
infarction, diabetic nephritides, nephritis, arteriosclerosis, hyperaldosteronism, 
dermatosclerosis, glomerulosclerosis, renal insufficiency, diseases of central 
nervous system, sensory disturbances including Alzheimer's disease, deficiency of 
memory, depression, amnesia and senile dementia, anxiety neuroses, catatonia or 
indisposition, glaucoma and intraocular high tension. 

ADVANTAGE - The composition is less toxic than prior art compositions. 
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DERWENT - ACC - NO : 1998-168454 
DERWENT- WEEK : 19 9 948 

COPYRIGHT 2 001 DERWENT INFORMATION LTD 

TITLE: Composition for treatment of angiotensin II mediated diseases, especially 
hypertension - comprises benzimidazole derivative and hydrochlorothiazide or 
manidipine hydrochloride 

INVENTOR: IN AD A, Y; KUBO, K 

PRIORITY-DATA: 1993 JP- 0133524 (June 7, 1993) 
PATENT- FAMILY: 

PUB-NO PUB- DATE LANGUAGE PAGES MAIN- IPC 

US 5721263 A February 24, 1998 N/A 012 A61K031/41 

INT-CL (IPC): A61K 31/41; A61K 31/50; A61K 31/54 

ABSTRACTED -PUB -NO: US 5721263 A 
BASIC -ABSTRACT: 

A pharmaceutical composition comprises:- (a) ( plus or minus ) - 
( 1 - cyclohexy loxycarbony loxy ) ethyl-2-ethoxy-l- [ [ 2' - (1H -tetrazol-5- yl) 
biphenyl -4-yl] methyl] -lH-benzimidazole-7-carboxylate (I) or 2- ethoxy-l-[ [ 2' - 
(2, 5-dihydro-5-oxo-l, 2 , 4-oxadiazol-3 -yl) biphenyl - 4 -yl] methyl] 
-lH-benzimidazole-7-carboxylic acid (II) or their salts; and (b) either 
hydrochlorothiazide (III) or manidipine hydrochloride (IV) . 

USE - The composition is useful in the treatment of hypertension (claimed) . 

ADVANTAGE - By using the composition in preference to a single component medicine, 
therapeutic effects are seen that are not noticed from single compounds, and 
undesirable side effects are reduced. 
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DERWENT- ACC-NO: 19 95-03 7553 
DERWENT -WEEK: 199730 

COPYRIGHT 2001 DERWENT INFORMATION LTD 

TITLE: Use of 1 -Biphenylylalkyl -benzimidazole- 7 -carboxylic acid derivs . - in 
treatment of ocular hypertension and glaucoma. 

INVENTOR: DEGUCHI, T; KUBO, K ; OGAWA, T ; HOFFMAN, J ; VELEZ, J ; KEIJI, K ; 
TAKAAKI , D ; TAKAHIRO, O 

PRIORITY- DATA: 1 9 93 JP- 0164 84 7 (July 2, 1993) 
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31/535; A61K 31/675; A61K 31/695; C07D 235/04; C07D 235/06; C07D 403/06; C07D 
403/10; C07D 413/06; C07D 413/10; C07D 417/06; C07D 417/10 

ABSTRACTED- PUB -NO: EP 631780A 
BASIC -ABSTRACT: 

Use of a l-biphenylylalkyl-benzimidazole-7-carboxylic acid deriv. or its salts, 
for mfr. of an ocular hypotensive or anti-glaucomal agent, is new: Rl = H or 
hydrocarbyl (opt. substd. and opt. bound via a hetero atom); R2 = H or hydrocarbyl 
(opt. substd.); R3 = a gp . capable of forming an anion, or changing into one; X = 
a bond, or a spacer with 1 or 2 atoms chain length; n = 1 or 2 ; and ring A opt. 
has 1 or 2 substits. in addn . to COOR2 . 

USE - (I) are angiotensin II inhibitors with low toxicity, and are of use in the 
prophylaxis and treatment of ocular hypertension or diseases caused by it, 
including glaucoma and low tension glaucoma. 

ADVANTAGE - (I) are of general application for glaucoma, not limited to the 
open-angle variety, and are without the side effects of prior art cpds . e.g. 
ocular irritation and dryness, or conjunctival hyperaemia. 
ABSTRACTED - PUB - NO : 



US 5639773A EQUIVALENT- ABSTRACTS : 

Method for the treatment of glaucoma in a warm-blooded animal comprises 
administering an amount of (+ at least ) -1 - ( cyclohexyloxyc arbonyloxy) ethyl 
2-ethoxy-l- [ [2 ' - ( 1H- tetrazol - 5-yl) biphenyl-4 -yl] methyl] - IH-benzimidazole- 
7-carboxylate or a salt of it. 
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□ 67. Document ID: ES 2149226 T3, EP 622077 Al, CA 2121871 A, JP 07002667 A, AU 
9475815 A, NO 9404006 A, FI 9404833 A, AU 677702 B, US 5719173 A, BR 1100756 A3, US 
5889036 A, US 6040324 A, NO 307494 Bl, EP 622077 Bl, DE 69425085 E 

L2: Entry 67 of 69 File: DWPI Nov 1, 2000 

DERWENT -ACC-NO: 1994-359521 
DERWENT -WEEK: 200062 

COPYRIGHT 2001 DERWENT INFORMATION LTD 

TITLE: Use of benzimidazole derivs . as angiotensin II antagonists - for 
prophylaxis or treatment of diabetic neuropathy and glomerulonephritis 

INVENTOR: KUBO, K; NISHIKAWA, K ; SHIBOUTA, Y 

PRIORITY-DATA: 1993 JP- 0095942 (April 22, 1993), 1994AU- 0075815 (October 13, 1994), 
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INT-CL (IPC): A61K 31/41; A61K 31/415; C07D 235/04; C07D 235/24; C07D 403/10; C07D 
413/10; C07D 417/10 

ABSTRACTED- PUB -NO: EP 622077A 
BASIC- ABSTRACT: 

Use of benzimidazole derivs. of formula (I), and their salts, for the prophylaxis 
or treatment of diabetic neuropathy or glomerulonephritis, is new: Rl = H or opt. 
substd. hydrocarbyl; R2 = opt. esterified carboxyl; R3 = a gp . actually or 
potentially capable of forming an anion; X = direct bond or 1 or 2 atom chain; n = 
1 or 2; ring A = benzene ring opt. substd. in addn. to R2; Y = bond, -O- , -S(O) tri- 
or -N(R4)-; m = 0 - 2; R4 = H or opt. substd. alkyl . 

(I) are pref., e.g. (plus or minus) -1 - (cyclohexyloxycarbonyloxy ) ethyl-2 -et- 
hoxy-1- ( (2 ' - (1H- -tetrazol-5-yl)biphenyl-4-yl) methyl) -lH-benzimidazole-7- 
carboxylate (la) , and pivaloyloxymethyl-2 -ethoxy-1- ( ( 2 ' - ( 1H- tetrazol- 5-yl- 
) biphenyl-4-yl) methyl) - lH-benzimidazole-7 -carboxylate . 

USE - (I) are angiotensin II antagonists, and have low toxicity. 
ABSTRACTED- PUB -NO : 

EP 622077B EQUIVALENT- ABSTRACTS : 

Use of benzimidazole derivs. of formula (I), and their salts, for the prophylaxis 
or treatment of diabetic neuropathy or glomerulonephritis, is new: Rl = H or opt. 
substd. hydrocarbyl; R2 = opt. esterified carboxyl; R3 = a gp. actually or 
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potentially capable of forming an anion; X = direct bond or 1 or 2 atom chain; n = 
1 or 2; ring A = benzene ring opt. substd. in addn. to R2; Y = bond, -0-, - S(O) tri- 
or -N(R4)-; m = 0 - 2; R4 = H or opt. substd. alkyl . 

(I) are pref . , e.g. ( plus or minus ) -1 - (cyclohexyloxycarbonyloxy ) ethyl-2- - 
ethoxy-1- ( (2 ' - (1H- - tetrazol - 5 -yl ) biphenyl -4 -yl ) methyl ) -lH-benzimidazole-7 - 
carboxylate (la) , and pivaloyloxymethyl-2- ethoxy-1- { (2 ' - ( 1H- tetrazol- 5-y- 
1) biphenyl -4 -yl) methyl) - lH-benz imidazole- 7 -carboxylate . 

USE - (I) are angiotensin II antagonists, and have low toxicity. 

US 5719173A 

Use of benzimidazole derivs. of formula (I), and their salts, for the prophylaxis 
or treatment of diabetic neuropathy or glomerulonephritis, is new: Rl = H or opt. 
substd. hydrocarbyl ; R2 = opt. esterified carboxyl ; R3 = a gp . actually or 
potentially capable of forming an anion; X = direct bond or 1 or 2 atom chain; n = 
1 or 2; ring A = benzene ring opt. substd. in addn . to R2 ; Y = bond, -0-, -S(0) Tri- 
or -N(R4)-; m = 0 - 2; R4 = H or opt. substd. alkyl. 

(I) are pref., e.g. ( plus or minus ) -1 - (cyclohexyloxycarbonyloxy ) ethyl-2- - 
ethoxy-1- ( (2 ' - (1H- -tetrazol- 5-yl) biphenyl-4-yl) methyl) - lH-benzimidazole-7 - 
carboxylate (la) , and pivaloyloxymethyl-2 -ethoxy-1- ( (2 ' - ( 1H- tetrazol- 5 -y- 
1) biphenyl-4-yl) methyl) -lH-benzimidazole-7-carboxylate . 

USE - (I) are angiotensin II antagonists, and have low toxicity. 

US 5889036A 

Use of benzimidazole derivs. of formula (I), and their salts, for the prophylaxis 
or treatment of diabetic neuropathy or glomerulonephritis, is new: Rl = H or opt. 
substd. hydrocarbyl; R2 = opt. esterified carboxyl; R3 = a gp . actually or 
potentially capable of forming an anion; X = direct bond or 1 or 2 atom chain; n = 
1 or 2; ring A = benzene ring opt. substd. in addn. to R2 ; Y = bond, -0-, -S(0) tri- 
or -N(R4)-; m = 0 - 2; R4 = H or opt. substd. alkyl. 

(I) are pref., e.g. ( plus or minus ) -1 - (cyclohexyloxycarbonyloxy ) ethyl-2 -- 
ethoxy-1- ( (2 1 - (1H- - tetrazol - 5 -yl ) biphenyl -4 -yl ) methyl ) -lH-benz imidazole -7 - 
carboxylate (la) , and pivaloyloxymethyl -2 -ethoxy- 1- ( (2 ' - ( 1H- tetrazol - 5-y- 
1) biphenyl-4-yl) methyl) - lH-benzimidazole- 7-carboxylate . 

USE - (I) are angiotensin II antagonists, and have low toxicity. 
US 6040324A 

Use of benzimidazole derivs. of formula (I), and their salts, for the prophylaxis 
or treatment of diabetic neuropathy or glomerulonephritis, is new: Rl = H or opt. 
substd. hydrocarbyl; R2 = opt. esterified carboxyl; R3 = a gp. actually or 
potentially capable of forming an anion; X = direct bond or 1 or 2 atom chain; n = 
1 or 2; ring A = benzene ring opt. substd. in addn. to R2 ; Y = bond, -O-, -S(0) tri- 
or -N(R4)-; m = 0 - 2; R4 = H or opt. substd. alkyl. 

(I) are pref., e.g. ( plus or minus ) -1 - (cyclohexyloxycarbonyloxy ) ethyl -2-- 
ethoxy-1- ( (2 ' - (1H- -tetrazol - 5-yl) biphenyl -4 -yl) methyl) - lH-benzimidazole-7 - 
carboxylate (la), and pivaloyloxymethyl -2 - ethoxy- 1 -(( 2 '-( 1H- tetrazol - 5-y- 
1) biphenyl-4-yl) methyl) - lH-benzimidazole-7-carboxylate . 

USE -' (I) are angiotensin II antagonists, and have low toxicity. 
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2040955 C, NO 302752 Bl, BR 1100710 A3, JP 285361 1 B2, Fl 9802761 A, US 5962491 A, SG 
67903 Al, US 6004989 A, MX 190105 B, ICR 200541 Bl, CN 1 147515 A, IE 81396 B 

L2: Entry 68 of 69 File: DWPI May 15, 2001 

DERWENT - AC C - NO : 1991-3554 68 
DERWENT -WEEK: 2 0012 9 

COPYRIGHT 2 0 01 DERWENT INFORMATION LTD 

TITLE: New angiotensin II antagonising benzimidazole derivs . - used for treating 
hypertension, circulatory diseases, e.g. heart failure, strokes, cerebral 
apoplexy, nephropathy and nephritis 
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A61K 31/44; A61K 31/445; A61P 9/12; C07D 0/00; C07D 235/02; C07D 235/026; C07D 
235/028; C07D 235/06; C07D 235/12; C07D 235/18; C07D 235/24; C07D 235/25; C07D 
235/26; C07D 235/28; C07D 235/30; C07D 235/26; C07D 257/04; C07D 257/02; C07D 
401/04; C07D 401/10; C07D 401/14; C07D 403/02; C07D 403/04; C07D 403/10; C07D 
403/12; C07D 403/14; C07D 405/02; C07D 405/10; C07D 405/12; C07D 405/14; C07D 
413/02; C07D 413/04; C07D 413/14; C07F 9/6506; C07D 235/24; C07D 257/04; C07D 
403/10; C07D 235/24; C07D 257/04; C07D 309/04; C07D 405/14 

ABSTRACTED- PUB -NO: EP 4 59136A 
BASIC- ABSTRACT: 

Benzimidazole derivs . of formula (I) and their salts are new. In (I) A = a benzene 
ring opt. substd. in addn . to Rl ; Rl = H or opt. substd. hydrocarbon gp . ; R2 = a 
gp. capable of forming an anion or convertible into an anion; X = a direct bond or 
a spacer 1-2 atoms long between the phenylene and phenyl gp . ; R ' = carboxyl, its 
esters or amides, or a gp . capable of forming an anion or convertible to an anion; 
Y = -0-, -S(0)m- or -N(R4)-, (where m = 0, 1 or 2 and R4 = H or opt. substd. 
alkyl) ; and n = 1 or 2 . 33 cpds . are specifically claimed including 
ethyl-2-ethoxy-l- ( (2 ' - (lH-tetrazol-5-yl) biphenyl-4 -yl ) methyl) 
benzimidazole-7-carboxylate . Also claimed is a stable crystal of 
1 - (cyclohexyloxycarbonyloxy ) ethyl-2-ethoxy-l- ( (2 ' - (1H tetrazol - 5 -yl ) 
-biphenyl-4-yl) -methyl ) benzimidazole - 7- carboxylate . 

USE /ADVANTAGE - (I) are angiotensin II antagonists (claimed) and are used for 
treating hypertension, circulatory diseases such as heart failure (hypertrophy of 
the heart, cardiac insufficiency and cardiac infarction), strokes, cerebral 
apoplexy, nephropathy and nephritis. (I) have low toxicity and strongly inhibit 
the vasoconstrictive and hypertensive actions of antiotensin II. The dose is 1-50 
mg/day orally or 1-30 mg/day intravenously. 
ABSTRACTED- PUB-NO : 



EP 459136B EQUIVALENT - ABSTRACTS : 

2-Ethoxy-l- ( (2; - ( 1H- tetrazol - 5-yl ) biphenyl -4 -yl ) methyl ) benzimidazole- 7 -car- 
boxylic acid or a pharmaceut ically acceptable salt thereof. 



US 5196444A 



Stable crystals of 1 - (cyclohexyloxycarbonyloxy ) ethyl 
2-ethoxy-l- ( (2 ' - ( 1H- tetrazol- 5-yl) -biphenyl-4 -yl ) methyl) 

benzimidazole-7-carboxylate are new. Pharmaceut ically acceptable salts are also 
new . 

USE/ADVANTAGE - Cpd . has potent angiotensin II antihypertensive activity. Used as 
therapeutic agents for treating circulatory system diseases, heart diseases, 
strokes, cerebral apoplexy, nephritis, etc. Dosage is l-50mg for oral admin, or 
l-30mg for intravenous injection per day in a single or divided dose. 

US 5328919A 

Pivaloyloxymethyl 2-ethoxy - 1 ( (2 • - ( lH-tetrazol-5-yl) biphenyl-4-yl) methyl) 
benzimidazole-7- carboxylate (I) and its salts are new. 

USE /ADVANTAGE - (I) is an angiotensin II antagonist useful for treating 
circulatory system disorders such as hypertensive diseases, heart diseases (e.g. 
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hypercardia, heart failure, cardiac infarction), strokes, brain diseases, cerebral 
apoplexy and nephritis. 

US 5401764A 

1-Acetoxyethyl 2-ethoxy - 1 - ( ( 2 ' - ( 1H- tetrazol - 5-yl ) bisphenyl- 4 -yl ) methyl) 
benzimidazole-7-carboxylate and salts are new. 

USE - Compsns. of (I) with carrier, excipient or diluent antagonise angiotensin II 
and are used to treat hypertension, circulatory system diseases including 
hypercardia, heart failure, cardiac infarction, strokes, cerebral apoplexy, 
nephritis, etc. Adult dosage is e.g. 1-50 mg orally, or 1-30 mg intravenously, 
pref . in divided doses. 

US 5703110A 

Benzimidazole derivs . of formula (I) and their salts are new. In (I) A = a benzene 
ring opt. substd. in addn . to Rl; Rl = H or opt. substd. hydrocarbon gp . ; R2 = a 
gp. capable of forming an anion or convertible into an anion; X = a direct bond or 
a spacer 1-2 atoms long between the phenylene and phenyl gp . ; R 1 = carboxyl, its 
esters or amides, or a gp . capable of forming an anion or convertible to an anion; 

Y = -o-, -S(0)m- or -N(R4)-, (where m = 0, 1 or 2 and R4 = H or opt. substd. 
alkyl) ; and n = 1 or 2 . 33 cpds . are specifically claimed including 
ethyl-2-ethoxy-l- { (2 ' - ( 1H- tetrazol- 5-yl) biphenyl-4 -yl) methyl) 
benzimidazole-7-carboxylate . Also claimed is a stable crystal of 

1 - (cyclohexyloxycarbonyloxy ) ethyl -2 -ethoxy- 1- ( (2 ' - ( 1H tetrazol- 5-yl) 
-biphenyl-4-yl) -methyl) benzimidazole - 7 -carboxyl ate . 

USE/ADVANTAGE - (I) are angiotensin II antagonists (claimed) and are used for 
treating hypertension, circulatory diseases such as heart failure (hypertrophy of 
the heart, cardiac insufficiency and cardiac infarction), strokes, cerebral 
apoplexy, nephropathy and nephritis. (I) have low toxicity and strongly inhibit 
the vasoconstrictive and hypertensive actions of antiotensin II. The dose is 1-50 
mg/day orally or 1-30 mg/day intravenously. 

US 5705517A 

Benzimidazole derivs. of formula (I) and their salts are new. In (I) A = a benzene 
ring opt. substd. in addn. to Rl ; Rl = H or opt. substd. hydrocarbon gp . ; R2 = a 
gp. capable of forming an anion or convertible into an anion; X = a direct bond or 
a spacer 1-2 atoms long between the phenylene and phenyl gp . ; R 1 = carboxyl, its 
esters or amides, or a gp . capable of forming an anion or convertible to an anion; 

Y = -o-, -S(0)m- or -N(R4)-, (where m = 0, 1 or 2 and R4 = H or opt. substd. 
alkyl); and n = 1 or 2 . 33 cpds. are specifically claimed including 

ethyl -2 -ethoxy- 1- ( (2 ' - ( 1H- tetrazol - 5-yl ) biphenyl-4 -yl ) methyl) 
benzimidazole-7-carboxylate . Also claimed is a stable crystal of 
1 - (cyclohexyloxycarbonyloxy ) ethyl-2 -ethoxy- 1- ( (2 '-( 1H tetrazol - 5 -yl ) 
-biphenyl-4-yl) -methyl) benzimidazole -7-carboxylate . 

USE /ADVANTAGE - (I) are angiotensin II antagonists (claimed) and are used for 
treating hypertension, circulatory diseases such as heart failure (hypertrophy of 
the heart, cardiac insufficiency and cardiac infarction) , strokes, cerebral 
apoplexy, nephropathy and nephritis. (I) have low toxicity and strongly inhibit 
the vasoconstrictive and hypertensive actions of antiotensin II. The dose is 1-50 
mg/day orally or 1-30 mg/day intravenously. @(70pp)@ 

US 5962491A 

Benzimidazole derivs. of formula (I) and their salts are new. In (I) A = a benzene 
ring opt. substd. in addn. to Rl ; Rl = H or opt. substd. hydrocarbon gp.; R2 = a 
gp. capable of forming an anion or convertible into an anion; X = a direct bond or 
a spacer 1-2 atoms long between the phenylene and phenyl gp . ; R' = carboxyl, its 
esters or amides, or a gp . capable of forming an anion or convertible to an anion; 

Y = -o-, -S(0)m- or -N(R4)-, (where m = 0, 1 or 2 and R4 = H or opt. substd. 
alkyl); and n = 1 or 2. 33 cpds. are specifically claimed including 
ethyl-2-ethoxy-l- ( (2 * - ( 1H- tetrazol - 5-yl ) biphenyl-4 -yl ) methyl ) 
benzimidazole-7-carboxylate . Also claimed is a stable crystal of 

1 - (cyclohexyloxycarbonyloxy ) ethyl-2-ethoxy- 1- ( (2 ' - { 1H tetrazol-5-yl) 
-biphenyl-4-yl) -methyl) benzimidazole -7-carboxylate . 
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USE /ADVANTAGE - (I) are angiotensin II antagonists (claimed) and are used for 
treating hypertension, circulatory diseases such as heart failure (hypertrophy of 
the heart, cardiac insufficiency and cardiac infarction), strokes, cerebral 
apoplexy, nephropathy and nephritis. (I) have low toxicity and strongly inhibit 
the vasoconstrictive and hypertensive actions of antiotensin II. The dose is 1-50 
mg/day orally or 1-30 mg/day intravenously. 

US 6004989A 

Benzimidazole derivs . of formula (I) and their salts are new. In (I) A = a benzene 
ring opt. substd. in addn . to Rl ; Rl = H or opt. substd. hydrocarbon gp . ; R2 = a 
gp. capable of forming an anion or convertible into an anion; X = a direct bond or 
a spacer 1-2 atoms long between the phenylene and phenyl gp. ; R' = carboxyl, its 
esters or amides, or a gp . capable of forming an anion or convertible to an anion; 
y _ _o-, -S(0)m- or -N(R4)-, (where m = 0, 1 or 2 and R4 = H or opt. substd. 
alkyl) ; and n = 1 or 2 . 33 cpds . are specifically claimed including 
ethyl-2-ethoxy-l- ( (2 ' - (lH-tetrazol-5-yl) biphenyl -4 -yl ) methyl) 
benzimidazole-7-carboxylate . Also claimed is a stable crystal of 
1 - (cyclohexyloxycarbonyloxy ) ethyl-2-ethoxy-l- ( (2 * - (1H tetrazol- 5-yl) 
-biphenyl-4-yl) -methyl) benzimidazole -7-carboxylate . 

USE /ADVANTAGE - (I) are angiotensin II antagonists (claimed) and are used for 
treating hypertension, circulatory diseases such as heart failure (hypertrophy of 
the heart, cardiac insufficiency and cardiac infarction), strokes, cerebral 
apoplexy, nephropathy and nephritis. (I) have low toxicity and strongly inhibit 
the vasoconstrictive and hypertensive actions of antiotensin II. The dose is 1-50 
mg/day orally or 1-30 mg/day intravenously. 

US 6232334B 

Benzimidazole derivs. of formula (I) and their salts are new. In (I) A = a benzene 
ring opt. substd. in addn. to Rl ; Rl = H or opt. substd. hydrocarbon gp . ; R2 = a 
gp. capable of forming an anion or convertible into an anion; X = a direct bond or 
a spacer 1-2 atoms long between the phenylene and phenyl gp . ; R' = carboxyl, its 
esters or amides, or a gp . capable of forming an anion or convertible to an anion; 
Y = -0-, -S(0)m- or -N(R4)-, (where m = 0 , 1 or 2 and R4 = H or opt. substd. 
alkyl); and n = 1 or 2 . 33 cpds. are specifically claimed including 
ethyl-2-ethoxy-l- ( (2 ' - ( 1H- tetrazol- 5-yl) biphenyl-4 -yl) methyl) 
benzimidazole-7-carboxylate . Also claimed is a stable crystal of 
1 - (cyclohexyloxycarbonyloxy ) ethyl -2-ethoxy- 1- ( (2 ' - ( 1H tetrazol- 5-yl) 
-biphenyl-4 -yl) -methyl) benzimidazole -7-carboxylate. 

USE/ADVANTAGE - (I) are angiotensin II antagonists (claimed) and are used for 
treating hypertension, circulatory diseases such as heart failure (hypertrophy of 
the heart, cardiac insufficiency and cardiac infarction) , strokes, cerebral 
apoplexy, nephropathy and nephritis. (I) have low toxicity and strongly inhibit 
the vasoconstrictive and hypertensive actions of antiotensin II. The dose is 1-50 
mg/day orally or 1-30 mg/day intravenously. 
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ABSTRACTED - PUB - NO 
BASIC- ABSTRACT: 

2-alkyl-l- ( (biphenyl-4-yl) methyl) benzinidezoles of formula (I), and their salts, 
are new; Rl = alkyl (opt. substd.); R2 , R3 = gps . capable of forming an anion or 
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can be changed to such a gp . ; X = linkage, not more than 2 atoms; and Ring A opt. 
has further substits. Rl = 1-8C alkyl, opt. 

substd. by OH, halogen, NH2 , mono-or di- (1-4C) alkybumino, 1-4C alkoxy or 1-4C 
alkylthio; R2 = (CH2)n COD, CN, tetrazolyl (opt. substd. by 1-4C alkyl, 2-5C 
alkanoyl or benzoyl), P03H2, S03H, phenolic OH, 1-6C alkoxy (opt. substd. by E) , 
NHS02CF3, or 1-3C alkyl (opt. substd. by OH, NH2 , mono- or di- (1-4C amino); D = 
H, OH, NH2, mono- or di-(l-4C) alkylamino, halogen, or 1-6C alkoxy (opt. substd. 
by E) ; E = OH, NH2 , mono- or di (1-4C alkylamino, halogen, 2-6C alkanoylox, 1-6C 
alkoxy, 1-6C alkylthio, or 1-6C alkoxycarbonyloxy ; and n = 0 or 1 . Ring A other 
substits. are halogen, N02, CN, NH2 , mono, or di-(l-4C) alkylamino, N-arylamino, 
alicyclic amino, YR, 1-4C alkyl, 1-4C alkoxy, COOH, COOMe or COOFt . Y = ' 'bonding 
hand'', 0, S, or CO; R = H, alkoxy (opt. substd.) NH2 (opt. substd.) halogen or OH 
and X = 1-4C alkylene, CO, O, S, NH, CONH, 0CH2 , SCH2 or CH = CH . USE - (I) have a 
strong antagonism to angiotensin II (All) receptor, and when admin, orally, show 
All antagonism and hypotensive action, unlike 5 and/or 6 substd. benzimidazoles . 
They are also useful for cardiovascular diseases such as heart failure and 
cerebral stroke. Dosage is 1-50 mg, p.o. or 1-30 mg i.v. 
ABSTRACTED - PUB - NO : 

EP 425921B EQUIVALENT- ABSTRACTS : 

A compound of the formula (I) : wherein Rl is an optionally substituted alkyl 
group; R2 is (i) a group of formula -(CH2)n-CO-D wherein D is hydrogen, hydroxyl 
group, amino, N- lower ( CI -4 ) alkylamino, N, N-di lower (Cl-4 ) alkylamino or lower 
(Cl-6) alkoxy group whose alkyl portion may be substituted by hydroxyl group, 
amino, halogen, lower(C2-6) alkanoyloxy, lower(Cl-6) alkoxy, lower (Cl-6) 
alkylthio, lower(Cl-6) alkoxycarbonyloxy or 5-methyl-2-oxo-l , 3-dioxol en-4-yl and 
n is an integer of 0 to 1, or (ii) tetrazolyl which may be protected by 
lower (Cl-4) alkyl, lower (C2- 5) alkanoyl or benzoyl; R3 is independently from R2 a 
group capable of forming anion or a group which can be changed thereinto; ring A 
is benzene ring optionally having, besides the group shown by R2 , further 
substituents; and X shows linkage of phenylene group and phenyl group directly or 
through a spacer whose atomic length is not more than 2; or a salt thereof, 
provided that when Rl is ethyl, propyl or butyl, R3 is 1H- tetrazol- 5-yl , ring A is 
benzene ring having no substituent other than R2 ; and X shows linkage of phenylene 
group and phenyl group directly; then R2 may be 
1 - (cyclohexyloxycarbonyloxy ) ethylox- ycarbonyl . 

US 5128356A 

New benzimidazole derivs of formula (I) or its pharmaceutically acceptable salt is 
claimed. In (I) where Rl is propyl or butyl; R2 is carboxyl , methoxycarbonyl , 
pivaloyloxymethoxycarbonyl, or 1- (cydohexyloxycarbonylox- y) ethoxycarbonyl ; R3 is 
tetrazolyl; and Rl is H. 

A pref . cpd is 2-butyl-l- ( (2 ' - (1H- tetrazol-5-yl) biphenyl-4 -yl) methyl) 
-benzimidazole- 7- carboxyl ic acid . 

USE - (I) exhibit antagonistic actions to Angidensin II and is therefore used to 
treat cardiovascular diseases such as heart failure and cerebral stroke. 

US 5250554A 

Benzimidazole derivs. of formula (I) and their salts are new. In (I) Rl is 2-5C 
alkyl opt. substd by OH, NH2 , monoordi 1-4C alkylamino, halo, 1-4C alkylthio or 

1- 4C alkoxy; R2 is COD'; DI is OH or 1-4C alkoxy opt. substd. by OH, NH2 , halo, 

2- 6C alkanoyloxy, 1-6C alkoxy, 1-6C alkylthio or 1-6C alkoxycarbonyl ; R3 is COOH 
or tetrazolyl both opt. substd. by 1-4C alkyl, 2-5C alkanoyl or benzoyl; Rl is H, 
1-4C alkyl or halo; and X is a bond, CO, O, S NH, CONH, OCH2 or CH=CH. A 
specifically claimed cpd. is methyl-2-butyl-l- ( (2 ' - (1H- tetrazol-5-yl) 
biphenyl-4 -yl) methyl) -benzimidazole- 7 -carboxy late . 

USE/ ADVANTAGE - (I) are angiotensin II antagonists used to treat cardiovascular 
diseases eg., hypertensive disorders, cardiac diseases and cerebral apoplexy. 
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DOCUMENT- IDENTIFIER: US 5196444 A 
TITLE: 1 - (cyclohexyloxycarbonyloxy ) ethyl 

2-ethoxy-l- [ [2 ' - ( lH-tetrazol-5-yl) biphenyl-4-yl] methyl] benzimidazole- 7-c 
arboxylate and compositions and methods of pharmaceutical use thereof 



ABPL : 

1 - (Cyclohexyloxycarbonyloxy ) ethyl 

2- ethoxy-l- [ [2 ' - ( 1H- tetrazol- 5-yl) biphenyl -4 -yl] methyl] benzimidazole-7-car 
boxylate or a pharmaceutically acceptable salt thereof has potent angiotensin II 
antihypertensive activity, thus being useful as therapeutic agents for treating 
circulatory system diseases such as hypertensive diseases, heart diseases (e.g. 
hypercardia, heart failure, cardiac infarction, etc.), strokes, cerebral 
apoplexy, nephritis, etc. 

BSPR: 

In a first aspect of the invention there is provided 

1 - (cyclohexyloxycarbonyloxy ) ethyl 

2- ethoxy-l- [ [2 ' - ( 1H- tetrazol- 5-yl) biphenyl-4 -yl] methyl] benzimidazole- 7-car 
boxylate, including certain stable forms as well as pharmaceutically acceptable 
salts, which have 

BSPR: 

Potent anti-hypertensive activity and strong angiotensin II antagonistic action, 
which are of practical value in clinical use as therapeutic agents. 

BSPR: 

These compounds possess highly angiotensin II receptor antagonistic activity as 
well as exerting strong oral and long-lasting angiotensin II antagonistic and 
anti-hypertensive action. 

BSPR: 

These compounds are unexpectedly potent angiotensin II antagonists which are of 
value in the treatment of circulatory system diseases such as hypertensive 
diseases, heart diseases, strokes, nephritis, etc. 

BSPR: 

Another aspect of the present invention relates to pharmaceutical compositions 
comprising an effective amount of the 1 - (cyclohexyloxycarbonyloxy ) ethyl 
2-ethoxy-l- [ [2 ' - ( 1H- tetrazol- 5-yl ) biphenyl -4 -yl] methyl] benzimidazole- 7 -car 
boxylate and a pharmaceutically acceptable carrier useful in treating circulatoi 
system diseases such as hypertensive diseases, heart diseases, strokes, renal 
failure, nephritis, etc., and processes for preparing such compounds and 
compositions . 

BSPR: 

Still another aspect of the present invention relates to a method for treating 
said circulatory system diseases of animals, which comprises administering an 
effective amount of the 1 - (cyclohexyloxycarbonyloxy ) ethyl 

2-ethoxy-l- [ [2 1 - ( 1H- tetrazol - 5 -yl ) biphenyl -4 -yl] methyl] benzimidazole- 7 -car 
boxylate or the pharmaceutical composition thereof to said animal. 

BSPR: 

In a still further aspect of the invention, a method is provided for producing 

1 - (cyclohexyloxycarbonyloxy ) ethyl 

2- ethoxy-l- [ [2 1 - ( 1H- tetrazol- 5-yl) biphenyl-4 -yl] methyl] benzimidazole-7-car 
boxylate which comprises contacting cyclohexyl 1-iodoethyl carbonate with 
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2-ethoxy-l- [ [2' - ( 1H- tetrazol- 5-yl) biphenyl -4 -yl] methyl] benzimidazole-7-car 
boxylic acid under conditions permitting esterif ication . 

DEPR: 

The present invention provides 1 - ( cyclohexyloxycarbonyloxy ) ethyl 
2-ethoxy-l- [ [2 ■ - ( 1H- tetrazol- 5-yl) biphenyl-4 -yl] methyl] benzimidazole-7-car 
boxylate and the pharmaceutical^ acceptable salts thereof, which possess strong 
angiotensin II antagonist activity and are of value in the treatment of 
circulatory diseases such as hypertensive diseases, heart diseases, strokes, 
cerebral diseases, nephritis, etc., pharmaceutical compositions comprising an 
effective amount of 1 - (cyclohexyloxycarbonyloxy ) ethyl 

2-ethoxy-l- [ [2 ' - ( 1H- tetrazol -5-yl) biphenyl -4 -yl] methyl] benzimidazole- 7 -car 
boxylate and a pharmaceutical^ acceptable carrier useful in treating said 
circulatory diseases, and processes for preparing such compounds and 
compositions . 

DEPR: 

Pharmaceutical^ acceptable salts of 1 - (cyclohexyloxycarbonyloxy ) ethyl 
2-ethoxy-l- [ [2 ' - ( 1H- tetrazol- 5-yl) biphenyl-4 -yl] methyl] benzimidazole- 7-car 
boxylate can be formed as salts with non-toxic, physiologically or 
pharmaceutical^ acceptable acids or bases, for example salts with an inorganic 
acid such as hydrochloride, sulfate or nitrate, and, depending on compounds, 
salts with an organic acid such as acetate, oxalate, succinate or maleate, salts 
with an alkali metal such as sodium salt or potassium salt, or salts with an 
alkaline earth metal such as calcium salt. 

DEPR: 

The compounds and the salts thereof thus produced are less toxic, strongly 
inhibit the vasoconstrictive and hypertensive actions of angiotension II, exert a 
hypotensive effect in animals, in particular mammals (e.g. human, dog, rabbit, 
rat, etc.), and therefore they are useful as therapeutics for not only 
hypertension but also circulatory diseases such as heart failure (hypertrophy of 
the heart, cardiac insufficiency, cardiac infarction or the like), strokes, 
cerebral apoplexy, nephropathy and nephritis. 1 - (Cyclohexyloxycarbonyloxy ) ethyl 
2-ethoxy-l- [ [2' - ( 1H- tetrazol - 5-yl) biphenyl -4 -yl] methyl] benzimidazole-7-car ^ 
boxylate and salts thereof according to the present invention strongly inhibit 
vasoconstriction and hypertension derived by angiotensin II and therefore possess 
potent anti-hypertensive activity in animals, more specifically mammal animals 
{e.g. humans, dogs, pigs, rabbits, rats, etc.). Further, 

1 - (cyclohexyloxycarbonyloxy ) ethyl 

2- ethoxy-l- [ [2 * - ( 1H- tetrazol -5-yl) biphenyl -4 -yl] methyl] benzimidazole- 7 -car 
boxylate and salts thereof according to the present invention are of quite low 
toxicity and clinically useful in treating not only hypertension but also 
circulatory system diseases such as heart and brain diseases, strokes, renal 
failures, nephritis and the like. 

DEPR: 

For therapeutic use, 1 - (cyclohexyloxycarbonyloxy ) ethyl 

2-ethoxy-l- [ [2 ' - ( 1H- tetrazol- 5-yl) biphenyl-4 -yl] methyl] benzimidazole-7-car 
boxylate and salts thereof can be orally, parenterally , by inhalation spray, 
rectally, or topically administered as pharmaceutical compositions or 
formulations (e.g. powders, granules, tablets, pills, capsules, injections, 
syrups, emulsions, elixirs, suspensions, solutions and the like) comprising at 
least one such compound alone or in admixture with pharmaceutical^ acceptable 
carriers, adjuvants, vehicles, excipients and/or diluents. The pharmaceutical 
compositions can be formulated in accordance with conventional methods. The term 
parenteral as used herein includes subcutaneous injections, intravenous, 
intramuscular, intraperitoneal injections, or infusion techniques. Injectable 
preparations, for example, sterile injectable aqueous or oleaginous suspensions 
may be formulated according to the known art using suitable dispersing or wetting 
agents and suspending agents. The sterile injectable preparation may also be a 
sterile injectable solution or suspension in a non-toxic parenterally acceptable 
diluent or solvent, for example, as a solution in water. Among the acceptable 
vehicles or solvents that may be employed are water, Ringer's solution, and 
isotonic sodium chloride solution. In addition, sterile, fixed oils are 
conventionally employed as a solvent or suspending medium. For this purpose any 
bland fixed oil or fatty acid may be employed including natural, synthetic, or 
semi-synthetic fatty oils or acids, and natural, synthetic, or semi - synthetic 
mono-, di-, or triglycerides. 
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DEPR: 

When 1 - (cyclohexyloxycarbonyloxy ) ethyl 

2-ethoxy-l- [ [2 ' - ( 1H- tetrazol- 5-yl) biphenyl-4 -yl] methyl] -benzimidazole-7-ca 
rboxylate of the present invention is used as a therapeutic agent for circulatory 
failures such as hypertension, heart diseases, strokes, kidney diseases, etc., it 
can be used in accordance with, for example, the following formulations. 

DEPR: 

1 - (Cyclohexyloxycarbonyloxy ) ethyl 

2- ethoxy-l- [ [2 * - ( 1H- tetrazol- 5-yl) biphenyl-4-yl] methyl] benzimidazole-7-car 
boxylate is usually purified by column chromatography on silica gel and the 
eluted fraction is concentrated to dryness to give amorphous powders. The powder 
is unstable by heat and impractical in production. For solving this problem, the 
present inventors made extensive experiments on crystallization of the subject 
compound and discovered C-type crystalline form. The C-type crystal is 
unexpectedly stable by heat and quite useful for production. The C-type crystal 
of the title compound has approximately the following lattice spacings: 

DEPR: 

The C-type crystal of 

1 - (cyclohexyloxycarbonyloxy ) ethyl-2 -ethoxy- 1- [ [2 ' - ( 1H- tetrazol- 5-yl) biphen 
yl-4-yl] methyl] -benzimidazole-7- carboxylate has advantages, for example; 

DEPR: 

An experiment of inhibition on the binding of angiotensin II (All) to All 
receptor was conducted by modifying the method of Douglas et al . [Endocrinology, 
102, 685-696 (1978)] . An All receptor membrane fraction was prepared from bovine 
adrenal cortex . 

DEPC: 

1 - (Cyclohexyloxycarbonyloxy ) ethyl 

2- ethoxy-l- [ [2 1 - ( 1H- tetrazol- 5-yl) biphenyl -4 -yl] methyl] benzimidazole-7-car 
boxylate 

DEPC: 

Stable C-type crystalline 1 - (cyclohexyloxycarbonyloxy ) ethyl 

2-ethoxy-l- [ [2 ' - ( 1H- tetrazol- 5-yl ) biphenyl-4 -yl] methyl] -benzimidazole-7-ca 
rboxylate and preparation thereof 

DEPC: 

Inhibition of binding of angiotensin II to angiotensin receptor 
DETL : 

1. Capsules 

— ~ " ~~~~~~~ZZZZZZZ m 1 - (cyclohexyloxycarbonyloxy ) ethyl 

2-ethoxy-l- [ [2 ' - 10 mg ( 1H- tetrazol - 5-yl) biphenyl -4 -yl] methyl] 

benzimidazole-7-carboxylate (2) lactose 90 mg (3) fine crystalline cellulose 70 
mg (4) magnesium stearate 10 mg one capsule 180 mg 



DETL: 

2. Tablets 

~~~~~~~~~ZZZIZZZ1 ( 1 * 1 - (cyclohexyloxycarbonyloxy ) ethyl 

2-ethoxy-l- [ [2 * - 10 mg ( 1H- tetrazol - 5 -yl ) biphenyl -4 -yl] methyl] 

benzimidazole-7-carboxylate (2) lactose 35 mg (3) corn starch 150 mg (4) fine 
crystalline cellulose 30 mg (5) magnesium stearate 5 mg one tablet 230 mg 



1. A stable crystal of 1 - (cyclohexyloxycarbonyloxy ) ethyl 

2-ethoxy-l- [ [2' - ( 1H- tetrazol - 5-yl) -biphenyl-4 -yl] methyl] benzimidazole-7-ca 
rboxylate . 



3. A pharmaceutical composition for antagonizing angiotensin II which comprises a 
therapeutically effective amount of 1 - (cyclohexyloxycarbonyloxy ) ethyl 
2-ethoxy-l- [ [2 1 - (lH-tetrazol-5-yl) biphenyl-4-yl] methyl] benzimidazole-7-car 
boxylate or a pharmaceutical^ acceptable salt thereof in admixture with a 
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w # 

* pharmaceut ically acceptable carrier- , excipient cr diluent: therefor. 



CLPR: 

4. A pharmaceutical composition for antagonizing angiotensin II which comprises a 
therapeutically effective amount of a crystal according to claim 1 in admixture 
with a pharmaceutically acceptable carrier, excipient or diluent therefor. 



CLPR: 

5. A pharmaceutical composition for antagonizing angiotensin II which comprises a 
therapeutically effective amount of a crystal according to claim 2 in admixture 
with a pharmaceutically acceptable carrier, excipient or diluent therefor. 



CLPR: 

6. A method for antagonizing angiotensin II in a mammal which comprises 
administering to said mammal a therapeutically effective amount of 

1 - (cyclohexyloxycarbonyloxy ) ethyl 

2~ethoxy-l- [ [2 ' - ( 1H- tetrazol - 5-yl) biphenyl -4 -yl] methyl] benz imidazole- 7 -car 
boxylate or a pharmaceutically acceptable salt thereof. 

CLPR: 

7. A method for antagonizing angiotensin II in a mammal which comprises 
administering to said mammal a therapeutically effective amount of a crystal 
according to claim 1 . 



CLPR: 

8. A method for- antagonizing angiotensin II in a mammal which comprises''* 
administering to said mammal a therapeutically effective- amount of a crystal 
according to claim 2, 



CLPR: 

9 . 1 - ( C y clohexyloxycarbonyloxy ) ethyl 

2-ethoxy-l- [ [2'- (lH-tetrazol-5-yl) biphenyl -4 -yl] methyl] benz imidazole - 7 -car 
boxylate or a pharmaceutically acceptable salt thereof . 
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